The high affinity calcium-binding site involved in protein C activation is outside the first epidermal growth factor homology domain.
Binding Ca2+ to a high affinity site in protein C and 4-carboxyglutamic acid (Gla)-domainless protein C results in a conformational change that is required for activation by the thrombin-thrombomodulin complex, the natural activator of protein C. It has been hypothesized that this high affinity Ca(2+)-binding site is located in the NH2-terminal epidermal growth factor (EGF) homology region of protein C. We have expressed in human 293 cells a deletion mutant of protein C (E2-PD) which lacks the entire Gla region as well as the NH2-terminal EGF homology region of protein C. Ca2+ inhibits activation of E2-PD or Gla-domainless protein C by thrombin with half-maximal inhibition occurring at Ca2+ concentrations of 103 +/- 11 and 70 +/- 7 microM, respectively, but is required for both E2-PD and Gla-domainless protein C activation by the thrombin-thrombomodulin complex with half-maximal acceleration occurring at Ca2+ concentrations of 87 +/- 8 and 89 +/- 8 microM, respectively. Both E2-PD and Gla-domainless protein C exhibit a reversible, Ca(2+)- but not Mg(2+)-dependent decrease (6 +/- 1%) in fluorescence emission intensity with Kd = 38 +/- 3 microM Ca2+. We conclude that the high affinity Ca(2+)-binding site important for the activation of protein C is located outside of the NH2-terminal EGF homology region and that the metal-binding site in the NH2-terminal EGF homology region may not be a high affinity site in intact protein C.